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A NEW SPEC fES OK KlMiiHfA (APICC)MPLEXA: EIMERIIDAE) FROM 
rilE STK K-NEST U\T. LISFORILLUS COIMDITOR (KODENTI A: MURIDAE) 

hy MK'HAtil G. O’CaI I ACillAN*-^* it Pki lk J.O'nONuCIILini 



Suiniiiary 

() ( M, (i. k O’DoNnc.iUii*,, K .1. ( A new spiricH nl hinuoin (ApicfmipleKa: Limemtliie) from 
the slickiic^l ra(, lA'porUJus eoiuliiof ( K<.idciui«n: Miirid^jc*). Trims. So(. S. Atisf, (1^9^) I23|4), 1 135, 30 
Ntjv'cmber 1999. 

A new species u1 Eonerio is iloscriboil Irom live ol l62.5*^4> s(ick-ncsl nils, Leponllns l ondilur Irom 
Svnilh Auslrtiliu- Spi»mhUeiJ <>i>eysls i>l Eimefio kpimiHi sp. nov. arc ovoidul lo suh-spheroidul. 19,3 \ 15.7 M‘"- 
willi a double oocy.sl wall, no niieropyle, no tioevsi residuum^ wiili lour ellipsoidal .sporoeysl.s 9.4 .x b.2 pm. 
sliyliily pointed ui one end wilh a knoh-like .Steida hocy, each coiiluinni^ Iwo .sponvoiles. Aiiempi.s to intl'Ct 
laboratory rats. Ralius norvci^icus- wilh .sjHjnilaced oocysts from siick-nesl rats w'crc uii.MicGcssrul. 

Ki Y WokUM (’oceidaj. Liinerki, Eimvfiu IrporiW sp. nov.. Rodcnlia. Miiriclae. Upariffus vomlitor. siick-iicsi 
rut, Aii.slralia. 



Introduclion 

Ftntcric cocciilia have not previou.sly been repurleci 
in the siiek-nesi nil, LeponHus vfmcUwr (Sluri. 
IS5S). Indeed, all prcvioii.% records of eiincriid 
coccitlia in rodent.s IVoiii Aiislriilia have been 
reMncled lo Rahos norve^ims, R. ralfu.s and Mtts 
musi'uhts (d. Mackerras I95K). A novel Khnerui sp. 
was di.seovered in L. mntdiior and is deserihed here 
as new. The validity and hr^sl spenricity of the 
Eimcrin sp. was examined l>y attempted crr>ss- 
transmission to RiUtus ni}rvef>icus. 

Materials :.ind Methods 

l aecul samples were colleeicd iVom eight slick 
nest rats Irom 1‘ranklin Island, South Aiislralia from 
I9SH U) 1997. 1\vu samples were eolleeted I'roiii 
animals which vvere suKscquently transferred iVom 
ihe wild populalimi on I’rnnklin Island ui a captive 
colony at the Moiuir(i» (-.iMna baciliiy. South 
Ausiralia. Taccal samples were stored a( room 
leniperainre lor three weeks in 27v (w/v) uquec»us 
pota.s.sium dichromate lo allow oocysts to sporulale. 
Sub .samples were mixed in saturaied siicmsc 
solniion (S.n. I 33) and oix:ysLS reexwered by 
ceillrilugal (intalii»n. Oocysls Were examined 
microscopically using aP '•91 immersion lOOx 



* .Soiilli AuMraliun KoscfiFVh nnil |A.*Yclopiii{;iil InMiUue, GPO line 
^97 Aclcliiuk* .S. AuM- 500) jiid iX’puilmcnl.M ol Kiiviroiimenuil 
Hlofojiy uiul Miciobk'lMgy iH\U ImniiinoliiL’y. I lie Uiiiviirxilv ol 
Acld.iiilr Ausl. 500.^. 

I lJi‘p:uOm*nl ol' Mk;rohiolo}j.v mil ranhiluloj^V. Tli6 UiUVCiMlV ol 
IjU'Sinr.I.Mul llriKbimrOM -1072 



objective wilh a Nomarski dirierenlial interference 
cohirasi system and were measured u.sing an 
eyepiece graiiculc calibrated with an Olympus 
objective niicToiucter. Mcasuiemcnts in the text are 
given in micrometres (pm), mean ± standaid 
deviation with range in parentheses. 

A phototype of the sporulatcd oocyst has been 
deposited in the US National Museum, Beltsvilic 
.Maryland, Parasite C\)llcciion tUSNPC' No. SSX42). 

Cross^ rran Kmissii m sfudy 

4\vo two month old laboraimy * reared coccidia-frec 
oulbred Sprague-Dawlcy rats, RaKus noncg/ors 
Berkenhoul 1709. were oblained from the Inslimleof 
Medical and Vcicrlnaiy Science, Adelaide. Animals 
were housed in a plastic cage wilh prc-stcrili/ed 
bedding and accessed water and slerili/ed 
commercial rodeni pcHcis nil lihtlitm. Both were 
cxpo.sed lo natural liglu/dark ami temperature 
paliern.s (av. min. 17 C. av max. 21“ C) and i.solaicd 
from other rt»denls. One nil was inoculated with 
5,00<l and the oiher vvitit 10,000 spomlaled oocysls 
harvested from ihrex" stick-nesl rats hy cenlnfugal 
flotation in saluralet! sucrose solutiom washed three 
times in lap W'aler, counted in a haemocylomctci and 
given orally using a syringe lilted willi plaslic 
tubing. These oocyst.s were harvested from faecal 
samples collected in .Inly. 1997 and were slmed at 
room lemperaiurc in lOi (v\7v) aqueous potassium 
ilichromate lor less than S2 day.s. Taccul samples 
were collected before inoculation lo ensure ihc 
inoculated animals were iloi passing imcysts. 
Following inociilalioii. faecal sumplexs were collecled 
daily ami examined for oocysls for 24 days. 
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Results 

Cocci dial oocysts were deiecled in faeces from 
five of eight iUl.5%) stickmesl nils examined. The 
morphological coiifigiiralion of Ihc oocysts 
conformed to those of the genus Eiweria in that they 
contained four sporocysis per t)ocyst and two 
sporozoites per sporocyst. d'hc cocciduin sjXNies 
detected was considered new on the basis of 
moq')hological chai'acleristics, nm cl host species and 
apparent host specificity as infections could not be 
established in R. norvv^iens. 

Ehneria JeporiUi sp. nos . 

(FIGS 1*3) 

M liter hi! exam i ned 

Oocysts 111 faeces from 5 Leporillns condhor. 4 
originating from Franklin Island, SA, (32'' 11' S. 
LTV 4irbh2. vi. 1988,21. vi. 1988,27. vi 1988,(4. 
^ii.l997, and I from captive animals traiisfenvd 
from Franklin Island to Mcmarlo. SA (35'’ 07" S. 
139'" 09' F). 27. vii. 1997. USNPC^ No. 88842. 

Dexenption 

Oocysts oN oidal or subspheioidal, 19.3 ± 2,3 ( 14 - 
25) X 15.7 ± 1.6 (11.5 - JO) (n = 100): mean 
lcngih:vvidih ratio (.2; oocyst wall bi-layered, outer 
layer colourless, smooth, 1.0 thick: inner layer 
coli>Lirless, 0.6 thick: micropylc and oocyst 
residuum absent; prcdominaiiily 1, hut up to 5 
rclVaciilc polar granules present; 4 ellipsoidal 
sporocysts 9.4 ± 1.25 (7.3 - 13) x 6,2 ± 0.71 (4.2 - 
8.2) (n = 100): slightly pennted at one end with a 




conspicuous knob-like Steida body: sub-Stcida body 
absent; 2 sporozoites filling sporocyst; largo 
retractile globule 2.4 - 3.2 in diameter at posterior 
end; ellipsoidal sporocyst rcsiduimi. 2.4 in diameter 
at equator ol sporocyst, composed as an aggi^egalion 
of numerous granules. 

Type host 

Leporillns eomlitor 1848) Slickmest rat. 

Locality 

Franklin Island, SA (32'" 27" S, 133" 40" F). 
Location in host 

Oocysts in faeces; endogenous stages unknown. 
Etymology 

Specific name derived from the generic name of 
the host. 

Cwssamnsmission study 

On er the 24 tlay observation period, coccidia were 
not a-covered from llie faeces of two R^ narvci^icns 
inoculated with sporulatcd ot)cysls from stick-nest 
rats. 

Discussion 

C’oeeidia of the genus Eiimaia are typically Imsi 
specifie: it is rare for these parasites to infect more 
than one host ami many species arc known <mly by 
the rnoiphology of Ihc oocysts and by the iilcntity of 
the host in which they arc found (.loyncr 1982). 
Upton Cl ai (1992) suggested that some rodent 




Fig. (. Limerio leporilh sp.nov. from captive stick-nest rut - sporulatcd oocyst. Scale bar = 10 pm. 

Fig. 2. E. ieporiUi sp. no\. from siick-ncst rat on Franklin Island - sporulatcd oocysl. .Scale txa = 10 ptn. 
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Vvj. Ci>niposik' line tlraw in^ of sptiriilalcd oocysl ol'E. (eporifli. Scale bar = 10 pm. 



coccidia arc less spceillc in their host range and may 
be able lo infect dilTcrent, usually phylugcnctically 
related, species. In this .study, the Einwria sp. 
delceled in slick-nest rats did not eslablisli an 
infection in e.^peri mentally inoculated/?. norve\'kv.s. 
d’he inabilily to inrecl /?. noive^ints confirms the 
distinctnes.s from coccidia previously imported in 
rodents in Australia (Mackerras HASH). However, the 
host range ol* coccidian species from native rodents 
remains to bo determined by fu i1 he i comprehensive 
coprologicai and cross transmission studies. In 
addition, histological studies on gut sections arc 
rcqiiircd io delemiine the endogenous developmental 
cycles and lo indicate the potential palliogenicity of 
infections. 



Eimcrui feporilli sp. nov. exhibited variation in 
ot)cysl and sporocyst size, up to 40FF and 43*^^ 
rcspeclively in each animal. Considerable varialion 
in oocysl and sporocyM size is known to occur for 
many Eitneria species, some varying as mucli as 
409r (Dus/ynski H)7l). In the absence of other 
distinguishing eluiraeleristie.s, the coccidia described 
here are considered lo be a single species with 
considerable .size varialion in the oocyst anti 
sporocyst. 
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